Introduction
The energy applied to the lung during inspiration is dissipated rather than fully recovered during expiration. The area inside the pressure-volume (PV) loop, the hysteresis area (HA), is a measure of this energy dissipated within the lung during a breath (Fig 1) . Reasoned by the resistive pressure drop, the hysteresis cannot be determined during the dynamic conditions of mechanical ventilation During passive expiration, flow rate and volume follow an exponential function with the same time-constant. This makes expiratory flow rate and volume linearly dependent and their respective contributions to airway pressure cannot be separated and hence resistance (flow-related) and compliance (volume-related) cannot be identified uniquely. Evaluating the expiratory PV-relation separately requires, therefore, uncoupling of both which here we suggest is achievable by linearizing expiratory flow with an adjustable resistance mounted to the expiratory outlet of the ventilator (FLow-controlled EXpiration, FLEX). The pressure-volume loops were then analysed with the gliding-SLICE technique [1] for assessing potential intrabreath non-linearity of inspiratory and expiratory compliance (Cin and Cex, respectively). Although describing different mechanical properties, HA and the difference inspiratory vs. expiratory PVrelationship determined with FLEX are associated, yielding both confirming and complementary information, we assumed. In piglets we modulated the mechanical properties of the respiratory system (RS) by setting different PEEP levels. We assumed that the volume-dependent intratidal compliance profile differs between inspiration and expiration circumscribing a dynamic hysteresis area.
Methods
All animal experiments were approved by the local ethics committee. In five Swedish Landrace Hybrid pigs weighing 26±2 kg the lungs were ventilated in the volumecontrolled mode. PEEP was set to 0, 6, 12 and 15 cmH 2 O. For flow-controlled expiration a computer-controlled resistance was adjusted in a fashion that expiratory flow was strongly limited in the beginning and continuously facilitated towards the end of expiration. Intratidal inspiratory and expiratory compliance profiles were calculated from inspiratory and expiratory data separately. Dynamic hysteresis area was calculated as the area within the dynamic tracheal pressure-volume loop. The relative hys-teresis was calculated as the quotient of hysteresis area divided by the rectangular area which is limited by the minima and maxima of pressure and volume of the respective pressure-volume loop. 
Results
The inspiratory and expiratory compliance profiles differed strongly in mean value and slope, which was more pronounced at low PEEP levels (Fig. 3) . With increasing PEEP the inspiratory compliance profile approximated the expiratory compliance profile. 
Discussion
During passive expiration the unloading of the inspired gas volume follows an exponential function. Flow is the derivative of volume with respect to time and the derivative of an exponential function is an exponential function with identical time-constant. It follows that, during passive expiration, expiratory flow and volume are mathematically linearly dependent and the equation of motion has no unique solution. Therefore it is impossible to analyze Cex(V) without actively modulating the expiration. The finding that compliance increased during advancing expiration is in accordance with earlier observations. Chelucci et al. found that the passive expiration is much slower during the late phase, in other words, the time-constant of the respiratory system, i.e. the product of resistance and compliance increases towards the end of expiration [2] . At PEEP 0 and 6 cmH 2 O, the difference between inspiratory and expiratory compliance increased with deflation, being highest at the end of expiration/onset of inspiration. This indicates that the expiratory volume loss lags behind the pressure loss, thus increasing compliance with ongoing expiration. Increasing PEEP reduced the difference between inspiratory and expiratory compliance. PEEP 15 cmH 2 O possibly induced overdistension in lungs that were healthy apart from minor atelectasis. With overdistension the expiratory emptying is quicker and does not lag so much behind the pressure loss compared with the situation at PEEP 0 and 6 cmH 2 O. We conclude that flow-controlled expiration (FLEX) allows for calculation of respiratory system mechanics separately for inspiration and expiration without major interference with the ventilatory pattern or with hemodynamics. The resulting intratidal compliance-volume profiles are associated with the PEEP-dependent characteristics of hysteresis area. The differences between inspiratory and expiratory mechanics during the dynamic conditions of uninterrupted mechanical ventilation could contain important information on the recruitment state of the respiratory system. 
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